INTRODUCTION
Let C be a nonempty closed convex subset of a Banach space E. Then, a mapping T : C -> C is called nonexpansive if \\Tx -Ty\\ ^ ||x -y\\ for all x,y eC. We denote by F(T) the set of fixed points of T. Mann [5] introduced an iteration procedure for approximating fixed points of a mapping T in a Hilbert space as follows:
Xx -x e C, x n+l = a n x n + (1 -a n )Tx n for every n ^ 1, where {a n } is a sequence in [0, 1] . Later, Reich [7] discussed this iteration procedure in a uniformly convex Banach space whose norm is Frechet differentiable. In this paper, we consider the following iteration procedure of Mann's type for approximating common fixed points of two nonexpansive mappings in a Banach space: 1 xx = x e C, x n+l = a n x n + (1 -a n ) -^ S'T 3 118 S. Atsushiba and W. Takahashi [2] 2. PRELIMINARIES Throughout this paper, we assume that E is a real Banach space. We denote by E* the dual space of E and also denote by (y, x*) the value of x* £ E* at y £ E. We write i n -1 ! (or w-lim x n = x) to indicate that the sequence {x n } of vectors converges weakly n-too to x. Similarly x n -» x (or lim x n = x) will symbolise strong convergence. We denote
by N the set of all positive integers. For a subset A of E, coA and WA mean the convex hull of A and the closure of the convex hull of A, respectively. We say that E satisfies Opial's condition [6] if for any sequence {x n } c E with x nl x G E, the inequality lim inf \\x n -x\\ < lim inf ||x n -y\\ n-*oo n-*oo holds for every y € E with y ^ x. It is known that all Hilbert spaces and (? with 1 < p < oo satisfy Opial's condition. It is also known that every separable Banach space can be equivalently renormed so that it satisfies Opial's condition (see [3] ). We also know that if a Banach space E has a duality mapping which is weakly sequentially continuous at 0, then E satisfies Opial's condition (see [4] ). However, the spaces IP with 1 < p < oo and p ^ 2 do not satisfy Opial's condition (see also [6] ). Let E be a Banach space. Then, the norm of E is said to be Gateaux differentiate if
exists for each x and y in SE, where SE = {x & E : ||x|| = 1}. It is said to be Frechet differentiable if for each x in SE, this limit is attained uniformly for y in SE-Let C be a closed convex subset of E and let T be a mapping of C into itself. Then, for each e > 0, we define the set F £ (T) to be .F £ (T) = {x e C : ||Ta: -x\\ < e}.
The following lemmas were proved in [2] . [3] Approximating common fixed points 119
Let C be a nonempty closed convex subset of a Banach space E. Let S and T be nonexpansive mappings of C into itself such that ST -TS and F(S) n F(T) / 0. Now consider the following iteration scheme:
where {a n } is a sequence in [0,1]. Then, for any n £ N, putting
T n x = a n x + (1 -a n )-V S T J i for every x € C, the mapping T n of C into itself is also nonexpansive. In fact, let x,y € C. Then, we obtain t,j=O ij=0 i,>=0
n -1
and hence
TA C F(T n ) for every n £ N and hence
The iterates {x n } defined by (1) can be written as
Putting S n = T n r n _ ! •••T u x n+ i will be also denoted by (3)
Using Lemmas 1 and 2, we can prove the following lemma which plays an important role in this paper. 
for every nonexpansive mapping U of C into itself. From Lemma 2, we also have
Then, there exists ri] € N such that
, n -l , n -l for every n > n x . Then, we obtain that
for e v e r y y € C a n d n ~£-n \ . L e t l , p £ N . T h e n , w e h a v e , for a n y n € N w i t h n > l,p and x E C, Then, from (5), we obtain
for all y 6 C and n ^ ni. Then, we have that for any j e {0,1,2,..., n -1} inf{(z,7/i) :zGcoF,s(S)} : >=o at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700031464 [6] and hence
inf{(z, yl):zG coF s (S)} < ^ E (^ E ĵ

=0 i=0
Therefore, from (6),
M{(z, y{)
: z G coF f (S)} < ± £ ( ->T 5* n ;=o n i=o
< int{(z,y{):zecoF s (S)}.
This is a contradiction. Hence, from (4), we have
for every m,q eN, x € C a n d n ^ n x . Then, it follows from (7) that for every n ^ ni. Hence, we obtain [7]
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We also have the following lemma. < a n \\x n -w\\ + (1 -a n ) \\x n -w\\ = \K-w\\ and hence lim ||a; n -w\\ exists. D
LEMMA 5 . Let E be a Banach space and let C be a nonempty closed convex subset of E. Let S and T be nonexpansive mappings ofC into itself such that ST = TS and F{S) n F(T)
#
Tl->OO
The following lemma was proved in [9] . Using Lemmas 3 and 6, we can show the following lemma which is essential to prove the weak convergence theorem (Theorem 1). . If {a n } is chosen so that a n 6 [0, a] for some a with 0 < a < 1, then {x n } converges weakly to a common fixed point ZQ ofT and S. P R O O F : Let x £ C. We first assume that E satisfies Opial's condition. Let w be a common fixed point of T and 5. Then, from Lemma 5, lim ||a; n -iu|| exists. As in the
LEMMA 7 . Let C be a nonempty closed convex subset of a uniformly convex Banach space E. Let S and T be nonexpansive mappings of C into itself such that ST = TS and F(S)
D
71-+OO
proof of Lemma 7, we may assume that C is bounded. Since E is reflexive, {x n } must contain a subsequence which converges weakly to a point in C. So < lim \\x n -zA\ = lim ||x n -Zi||. This is a contradiction. Hence, we obtain x n -*• y 0 £ F(T) D F(5). Next, we assume that E has a Frechet differentiable norm. As in the proof of Lemma 7, we may assume that C is bounded. So, there exists a subsequence {x ni } of {x n } such that x ni -*• y 0 . Then, from Lemma 7, we obtain y 0 6 F(T) n F(5). Putting n -l T n y = a n y + (1 -a n J l / n^^T^ and 5 n y = T n T n _!T n _ 2 • • -T x y for all n 6 N and Hence, we obtain x n -^ y 0 e F(T) n F(5). D
